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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBROARY 10 2006

TABLE 21 SLIP OULFALLSOULFALL TETRA TECH 1988AB SCHMOYER 2003 2006AB PERS COMM ECOLOGY 2005

OUTFALL
DRAINAGE AREA

NAME DIAMETER LOCATION

ACRESACRE
INCHESI

15 STORM DRAIN 72 140 LOCATED AT HEAD OF SLIP 4

GEORGETOWN FLUME 60A UNKNOWN LOCATED AT HEAD OF SLIP 4

NORTH BOEING FIELD SLI 24 SD LOCATED AT HEAD OF SLIP 4

KING COUNTY AIRPORT SD 3PS44 60 290 SD LOCATED AT HEAD OF SLIP 4

EOF 75 EOF

EAST MARGINAL WAY PS EOP1 36 318 LOCATED AT HEAD OF SLIP 4

PRIVATE SD UNKNOWN LOCATED AT CROWLEY MARINE PROPERTY

PRIVATE SD UNKNOWN LOCATED AT CROWLEY MARINE PROPERTY

PNVATE SD UNKNOWN LOCATED AT CROWLEY MARINE PROPERTY

PRIVATE SD UNKNOWN LOCATED AT CROWLEY MARINE PROPERTY

PRIVATE SD UNKNOWN LOCATED AT CROWLEY MARINE PROPERTY

PRIVATE SD UNKNOWN LOCATED AT CROWLEY MARINE PROPERTY

PRIVATE SD UNKNOWN LOCATED AT FIRST SOUTH PROPERTIES

PRIVATE SD UNKNOWN LOCATED AT FIRST SOUTH PROPERTIES

PRIVATE SD UNKNOWN LOCATED AT FIRST SOUTH PROPERTIES

PRIVATE SD UNKNOWN LOCATED AT FIRST SOUTH PROPERTIES

PRIVATE SD UNKNOWN LOCATED AT FIRST SOUTH PROPERTIES

PRIVATE SD 24 UNKNOWN LOCATED AT BOEING PLANT 2

PRIVATE SD 24 UNKNOWN LOCATED AT BOEING PLANT 2

DRAWINGSDRAWING AND SURVEY NOTESNOTE INDICATE 60 PIPE IN 72 BOX CULVERT

BLHE EMERGENCY OVERFLOW EOF FROM THISTHI DRAIN HAS BEEN REROUTED TO THE KING COUNTY AIRPORT SD 3PS44 EOF

SPU RECORDSRECORD INDICATE THAT THERE HAVE BEEN NO OVERFLOWSOVERFLOW FROM THISTHI PUMP STATION IN THE LAST LIVE YEARSYEAR SCHMOYER 2004 PERS COMM
THERE HAS NOT BEEN RECORDED OVERFLOW TO SLIP FROM THE EAST MARGINAL WAY PS SINCE RECORDKEEPING BEGAN IN THE 1970S

INTEGRAL CONSULTING INC

KCSIIP4 57446



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 2006

TABLE 22 ENDANGERED THREATENED OR

CANDIDATE SPECIESSPECIE IN THE LDW SEA 2004 WINDWARD ET AL 2005 WDFVV 2004

FEDERAL STATESPECIESSPECIE OFTHREATENED CANDIDATE CONCERN THREATENED CANDIDATE SENSITIVE SPECIESSPECIECHINOOK SALMONCOHO SALMONBULL TROUTPACIFIC CODRIVER LAMPREYPACIFIC HERRINGWALLEYE POLLACKROCKFISHBALD EAGLEPEREGRINE FALCONPURPLE MARTINMERLINCOMMON MURRECOMMON LOONWESTERN GREBE

INTEGRAL CONSULTING INC



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 2006

TABLE 23 WASHINGTON STATE SEDIMENT MANAGEMENT STANDARDSSTANDARD NUMERICAL CRITERIA WAC 173204

SQS CSIJMCUL

METALSMETAL MGKG DRY WEIGHT

ANTIMONY

ARSENIC 57 93

CADMIUM 51 67

CHROMIUM 260 270

COPPER 390 390

LEAD 450 530

MERCURY 041 059

NICKEL

SILVER 61 61

ZINC 410 960

ORGANICSORGANIC MGKG ORGANIC CARBON

LPAHSLPAH 370 780

NAPHTHALENE 99 170

ACENAPHTHYLENE 66 66

ACENAPHTHENE 16 57

FLUORENE 23 79

PHENANTHRENE 100 480

ARITHRACENE 220 1200

2METHYLNAPHTHALENE 38 64

HPAHSHPAH 960 5300

FLUORANTHENE 160 1200

PYRENE 1000 1400BENZ 110 270

CHRYSENE 110 460

BENZOFLUORANTHENESBENZOFLUORANTHENE 230 450

BENZO 99 210

LNDENO1 23CDPYRENE 34 88

DIBENZO 12 33

BENZO 31 78

CHIONNATED HYDROCARBONSHYDROCARBON

3OICHLOROBENZENE

4DICHLOROBENZENE 31

2DICHLOROBENZENE 23 23

24TRICHLOROBENZENE 081 18

HEXACHLOROBENZENE 038 23

PTITHALATESPTITHALATE

DIMETHYLPHTHALATE 53 53

DIETHYLPHTHALATE 61 110

DINBUYLPHTHALATE 220 1700

BTITYLBENZYLPHTHALAT 49 64

BIS2ETHYLHEXYLPHTHA 47 78

DINOCTYLPHTHALATE 58 4500

INTEGRAL CONSULTING INC OF

KCSIIP4 57448



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 2006

TABLE 23 WASHINGTON STATE SEDIMENT MANAGEMENT STANDARDSSTANDARD NUMERICAL CRITERIA WAC 173204

SQS CSLIMCUL

MISCELLANEOUSMISCELLANEOU

DIBENZOFURAN 15 58

HEXACHLOROBUTADIENE 39 62

HEXACHLOROETHANE

NNITROSODIPHENYTAMI 11 11

TOTAL PCRSPCR 12 65

CHLORINATED PESTICIDESPESTICIDE

TOTAL DOT

AIDRIN

CHIORDANE

DIELDNN

HEPTACHLOR

LINDANE

VOLATILE ORGANIC COMPOUNDSCOMPOUND

ETHYLBENZENE

TETRACHLOROETHENE

TOTAL XYLENE

TRICHIOROETHENE

IONIZABLE ORGANIC COMPOUNDSCOMPOUND PGKG DY WEIGHT

PHENOL 420 1200

2METHYLPHENOL 63 63

4METHYLPHENOL 670 670

24DIMETHYLPHENOL 29 29

PENTACHLOROPHENOL 360 690

BENZYL ALCOHOL 57 73

BENZOIC ACID 650 650

INTEGRAL CONSULTING INC OF

KCSIIP4 57449



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI

TABLE 24 KNOWN AND POTENTIAL CHEMICALSCHEMICAL OF CONCERN IN SLIP SURFACE SEDIMENTSSEDIMENT

FEBRUARY 10 2006

SMS CHEMICALSCHEMICAL

19901998

NO OF SAMPLESSAMPLEANALYZED NO OF SAMPLESSAMPLEEXCEEDING SQS

NO OF SAMPLESSAMPLEEXCEEDING CSL

NO OFSAMPLESSAMPLEANALYZECF

2004
NO OFSAMPLESSAMPLEEXCEEDING

NO OFSAMPLESSAMPLEEXCEEDING

PCBSPCB TOTAL 39 24 30

SOS CSLBIS2ETHYLHEXYLPHTHA 22 14 10

10DLBENZO 22LNDENO123CDPYRENE 22CHRYSENE 22MERCURY 23 30FLUORANTHENE 22BUTYL BENZYL PHTHALATE 22TOTAL HPAH 22

ZINC 23LEAD 23BENZ 22BENZOFLUORANTHENESBENZOFLUORANTHENE TOTAL 22DINOCTYL PHTHALATE 22PHENANTHRENE 22CADMIUM 23NNITROSODIPHENYLAMI 22BENZOFAPYRENE 22BENZO 22PHENOL 22

NONSMSNONSM CHEMICALSCHEMICALDDT TOTAL 10 1B IC

DIE LDRIN 10ALPHACHLORDANE 10

AKFLOWFL AND POTENTIAL CHEMICALSCHEMICAL OF CONCERN DEFINED AS

DETECTED CHEMICALSCHEMICAL EXCEEDING THE SQS IN ONE OR MORE SURFACE SEDIMENT SAMPLESSAMPLEOR

FOR CHEMICALSCHEMICAL WITHOUT SMS NUMERICAL CRITERIA EXCEEDING THE PSDDA SLBEXEDSBEXED PSDDA SLCED PSDDA ML

DNO PSDDA ML FOR THISTHI CHEMICALELNCLUDING INTERTIDAL COMPOSITE SAMPLE DOESDOE NOT INCLUDE FIELD REPLICATESREPLICATE OR

BANK SAMPLESSURFACE SEDIMENT AT ONE STATION HAD LESSLES THAN 02 TOG AND SO WAS NOT COMPARED TO

SMS PCBSPCB DRYWEIGHT AT THISTHI LOCATION WERE GREATER THANTHE LACT BUT LESSLES THAN THE 2LAET

C
CN

CNCD

INTEGRAL CONSULTING INC



LOWER DUWAMISH WATERWAII SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI

TABLE 25 PCB CONCENTRATIONSCONCENTRATION IN SLIP SEDIMENTSSEDIMENT SAMPLED IN 2004 AND 2005A

FEBRUARY 10 2006

INTEGRAL CONSULTING INC OF

PCBSPCB SQS CSL

DEPTH INTERVAL EXCEEDANCE EXCEEDANCE

SAMPLE CM U9IKG MGLKG OC FACTORC FACTORDLOCATION

SURFACE SAMPLESSAMPLE
SGO1 SGOI 10 490 036 007

SGO2 SGO2 10 1620 261 048
SGO3 SGO3 10 5100 1673 309

SGO4 SGO4 10 4940 861 159

SGO5 SGO5 10 444 072 013

SGO6 SGO6 10 4730 JM 1240 JM 229 JM

SGOGFRB SG41 10 1130 276 051

SGO7 SGO7 10 470 123 023

SGO8 SGO8 10 710 195 036

SGO9 SGO9 10 482 111 021

SG1O SG1O 10 306 077 014

SG11 SG11 10 242 JM 77 JM 061 JM 011 JM

SG11FR SG43 10 239 71 059 011

SG12 SG12 10 529 165 138 025

SG13 SGI3 10 368 105 088 016

SG14 SG14 10 198 71 059 011

SGI5 SG15 10 299 105 087 016

SG16 SG16 10 126 154 129 024

SGI7 SG17 10 119 39 033 006

SG18 SG18 10 130 41 034 006

SG19 SG19 10 154 54 045 008

SG2O SG2O 10 179 58 048 009

SG2I SG21 10 158 53 044 008

SG22 SG22 10 145 52 043 008

SG23 SG23 10 36 67 056 010

SG24 SG24 10 99 34 029 005

SG25 SG25 10 116 45 038 007
SG26 SG26 10 129 29 024 004

SG27 SG27 10 77 25 020 004

SG28 SG28 10 72 43 036 007

SG29 SG29 10 210 72 060 011

ICO1 ICO1 10 1650 154 1283 237

SUBSURFACE CORESCORE
SCO1 SCO1A 61 35000 1549 12906 2383

SCO1 SCO1B 61 122 1390 470 3910 722

SCOI SCOIC 122 183 39 19 016 003

SCO2 SCO2A 61 1200 352 293 054

SCO2 SCO2B 61 122 8300 MJ 276 MJ 2290 MJ 424 MJ

SCO2 SCO2C 122 183 10900 333 2778 13

SCO2 SCO2D 183 244 17400J 690J 5754J 1062J

SCO2 SCO2E 244 305 5400 276 22 96 424

SCO3 SCO3A 61 560 184 153 028

SCO3 SCO3B 61 122 4820J 166J 1385J 256J

SCO3 SCO3C 122 183 14700 531 4422 816

SCO3 SCO3D 183 244 2340 198 1653 305

SCO3 SCO3E 244 305 39 12 010 002

SCO4 SCO4A 61 14300 475J 3959J 731

KCSIIP4 57451



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI

TABLE 25 PCB CONCENTRATIONSCONCENTRATION IN SLIP SEDIMENTSSEDIMENT SAMPLED IN 2004 AND 2005A

FEBRUARY 10 2006

PCBSPCB SQS CSL

DEPTH INTERVAL

CMSAMPLE

SCO4B
SCO4C

SCO5A
SCO5B

SCO5C
SCO6A

SCO6B

SCO6C

SCO6D

SCO7A

SCO7B
SCO7C

SCO7D

61

122

61

122

61

122

183

61

122

183

122

183

61

122

183

61

122

183

244

61

122

183

244

UGKG

9700

300

1310

266

39
354

990

770

39

6900

7300

372

39

MGKG OC

189

75

494

12

02
148

423

484

NA5

288

293

272

NAE

LOCATION

SCO4

SCO4

SCO5

SCO5

SCO5

SCO6

SCO6

SCO6

SCO6

SCO7

SCO7

SCO7

SCO7

SC099

SC090

SC099

SC099

SCOGG

SCLLG

SC119

SC II

SC119

SOIL9

SC II9

SC0902 61 221 16

SC0924 61 122 39 058

SC0946 122 183 39 096

SC0968 183 244 39 13

SC09810 244 305 39 083

SC1102 61 1770 77

SC1124 61 122 600 49

SCII46 122 183 39 090

SC1168 183 244 39 072

SC11810 244 305 39 077

SC111012 305 366 38 070

EXCEEDANCE

FACTORC

1576

062
412

010

002
123

353
404

003E

2410
2442

226

003F

013

005

008

011

007

642

408

008

006

006

006

020
391

240

405
168

219
3351

139

045
094

2427

504

111

371

569
445

549

6913

065

863

EXCEEDANCE

FACTORD

291

012

076
002

000
023

065
075 1

0OIE

443 1
451

042

0OLF

002

001

001

002

001

118

075

001

001

001

001

004

072

044

075
031

040
619

026
008

017

448

093

020

069
105

082

101

1276

012

159

2423

4700

2710

850

790

1300

7800

BANK SAMPLESSAMPLE 2004 INTEGRAL 2004A

B1 BEI 10

82 10

BB2FR 10

B3 53 10

BR4 B4 10

B5 BFF5 10

B8B 10

BANK SAMPLESSAMPLE 2005 PARAMATRIX 2005

BI06A 10

61Q66 10

BK6C 10

BS01

BS02

BS03

B106A

BIO6B

BIO6C

BS01

BS02

BS03

BS04
BS05

BS06

8801

BB02

BB03
BB04

BACH 2005A

360

140

440

15 9640

15 617

15 215

15 365

15 1440

15 876

46 1800

46 9540

91 146

61 1594

BS04
BS05

BS06

8601
BB02

BB03
B804

167

54
113

29124

6049

1327

4457

6825

5341

6593

82957

785

I1035F

INTEGRAL CONSULTING INC OF
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 2006

TABLE 25 PCB CONCENTRATIONSCONCENTRATION IN SLIP SEDIMENTSSEDIMENT SAMPLED IN 2004 AND 2005A

PCBSPCB SQS CSL

DEPTH INTERVAL EXCEEDANCE EXCEEDANCE

LOCATION SAMPLE CM UGKG MGLKG OC FACTORC FACTORD

BB05 BB05 46 210 582 049 009
BB06 BB06 46 711 6771 564 104

NOTESNOTE

TJETECTED

ESTIMATED THE RESULT QALIFLED AS ESTIMATED BUT MET CRITERIA FOR ACCEPTANCE OF DATA FOR USE IN SITE EVALUATION

MEAN OF DUPLICATE IE FIELD SPLIT RESULTS

ABOXESABOXE INDICATE CONCENTRATIONSCONCENTRATION EXCEEDING SQS INDICATESINDICATE CONCENTRATIONSCONCENTRATION EXCEEDING CSL
BFR INDICATESINDICATE FIELD REPLICATE SAMPLE FIELD REPLICATESREPLICATE ARE ADDITIONAL FIELD SAMPLESSAMPLE COLLECTED AT STATION AFTER OBTAINING THE

CSQSCSQ EXCEEDANCE FACTOR SAMPLE CONCENTRATIONSQSCONCENTRATIONSQ PCBSPCB SQS 12 MGKG OC
DCSL EXCEEDANCE FACTOR SAMPLE CONCENTRATIONCSL PCB5 CSL 65 MGKG OC
TOC IS LESSLES THAN 02O CONCENTRATION IS NOT TOCNORMALIED

TORY WGHT CONCENTRATION COMPARED TO LOST APPARENT EFFECTSEFFECT THRESHOLD LET DUE TO LOOC

9SANIPLE ANALYED BY THE BOEING COMPANY LANDAU 1990

INTEGRAL CONSULTING INC
OF

KCSIIP4 57453



LOWER DUWANZISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 2006

TABLE 26 CONCENTRATIONSCONCENTRATION OF

DETECTED CHEMICALSCHEMICAL OTHER THAN PCBSPCB THAT EXCEED SMS IN SLIP SEDIMENTSSAMPLE EFBCHEMICAL STATION DEPTH CM CONCENTRATION SQS EFA CSLORGANICSORGANIC 1310BIS2ETHYLHEXYL PHTHALATE SGO6 10 102 MGKG OCBIS2ETHYLHEXYL PHTHALATE SGO6FR SG41C 10 132 MGKG OC 28081094

16920659BIS2ETHYLHEXYL PHTHALATE SG16 10 51 MGKG OC 1035 0400LNDENO123CDPYRENE SGO6FR SG41 10 35 MGKG T143 0400PHENOL SG16 10 480 UGLCG

METALSMETAL 17458MERCURY SCOI 061 103 MGKG 25122 2415 1678MERCURYREANALYSISMERCURYREANALYSI SCO1 061 099 MGKG 1244 0864MERCURY SCO2 122 183 051 MGKG 2000 1390MERCURY SCO2 183244 082 MGKG 1203MERCURY SCO4 122 183 071 MGKG 0831MERCURY SCO4 183 244 049 MGKG 0797MERCURY SCO7 61 122 047 MGKG 1049SILVER SCO2 183 244 64 MGKG

ASQSASQ EXCEEDANCE FACTOR SAMPLE CONCENTRATIONSQSBCSL EXCEEDANCE FACTOR SAMPLE CONCENTRATIONCSL

FR INDICATESINDICATE FIELD REPLICATE SAMPLE FIELD REPLICATESREPLICATE ARE

ADDITIONAL FIELD SAMPLESSAMPLE COLLECTED AT STATION AFTER OBTAINING

THE PRIMARY OR

NORMAL SAMPLE AND REPOSITIONING THE SAMPLING VESSEL

INTEGRAL CONSULTING INC



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 2006

TABLE 27 SUMMARY OF GROUNDWATER INVESTIGATIONS

FACILITY INVESTIGATION DATE NO OF WELLSWELL CHEMI CALSCAL ANALYZEDSAMPLED VOC SVOC PCBSPCB TPH METALSMETAL OTHER

FIRST SOUTH PROPERTIESPROPERTIEENVIRONMENTAL SITE ASSESSMENT FIRST INTERSTATE IINE 19

BANK OF WASHINGTON PROPERTY LANDAU 19UNDERGROUND TANK REMOVAL AND GROUNDWATERSOIL QOBER 19QUALITY REPORT PARCEL EVERGREEN MARINE LEASING ANUARY 19 APRILPROPERTY HART CROWSER 19 19

ADDITIONAL INDEPENDENT REMEDIAL ACTION REPORT MONITORINGFORMER EVERGREEN MARINE LEASING PROPERTY HARTCROWSERCROWLEY ASSESSMENT OF MARINE POWER AND EQUIPMENT SITESSITE 188 PESTICIDESPESTICIDEWESTON 188 IN HART CROWSER 189ENVIRONMENTAL ASSESSMENT PARCEL SOIL AND NOVEMBER 188 PESTICIDESPESTICIDEGROUNDWATER CONDITIONSCONDITION EVERGREEN MARINE LEASING PHASEPROPERTY HART CROWSER 189ENVIRONMENTAL SITE ASSESSMENT FIRST INTERSTATE TINE 19BANK OF WASHINGTON PROPERTY LANDAU 19ENVIRONMENTAL ASSESSMENT PARCEL SOIL AND NOVEMBER 188 PESTICIDESPESTICIDEGROUNDWATER CONDITIONSCONDITION EVERGREEN MARINE LEASING PHASEPROPERTY HART CROWSER 19

TINE 18PHASE ARSENICSUPPLEMENTAL SITE CHARACTERIZATION REPORT PARCEL SEPTEMBER 19 PAHSPAH ARSENIC

D EVERGREEN MARINE LEASING PROPERTY HARTCROWSER 10

INTEGRAL CONSULTING INC OF



LOWER DUWAMISH WATERWAY SLIP EARLY ADION AREA

SLIP ENGINEERING EVALUTTIONCOST ANALYI FEBRUARY 10 2006

TABLE 27 SUMMARY OF

GROUNDWATER INVESTIGATIONS

FACILITY INVESTIGATION DATE NO OF WELLSWELLSAMPLED

CHEMIC
SVOC PCBSPCB

ALS AN

TPH

ALYZED
METALSMETAL OTHER

SITE INVESTIGATION CROWLEY MARINE SERVICESSERVICE 8TH WY

LEADAVENUE SOUTH FACILITY SEAC

THE BOEING COMPANYPHASE II SUBSURFACE ENVIRONMENTAL ASSESSMENT 19

OIL REASEPROPOSED INTEGRATED AIRCRAFT SYSTEMSSYSTEM LABORATORYBUILDING WESTON 19RELEASE ASSESSMENT BOEINGPLANT WESTON UNKNOWN

CFL
CN

INTEGRAL CONSULTING INC OF2



LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 20

TABLE 28 LDW PHASE ECOLOGICAL RISK ASSESSMENT SUMMARY WINDWARD 2003B

GROUP

REPRESENTATIVE SPECIESSPECIERECEPTOR OF CONCERN COPCSCOPC RISK CHARACTERIZATION

BENTHIC CRAB PCBSPCB TBT METALSMETAL OTHER ORGANIC LOW EXCEPT FOR ARSENICAINVERTEBRATESINVERTEBRATE COMPOUNDSCOMPOUND

FISH ENGLISH SOLE

BULL TROUTB
WILD JUVENILE CHINOOK SALMONT

PCBSPCB PAHSPAH TBT DDT ARSENICCOPPER MERCURY

ARSENIC COPPER ARID PCB EXPOSURE CONCENTRATION GREATERTHAN CONCENTRATIONSCONCENTRATION ASSOCIATED WITH ADVERSE EFFECTSEFFECT FOR ONE

OR MORE OF THE REPRESENTATIVE FISH SPECIES PAHSPAH MERCURYAND TRIBUTYLTIN EXPOSURE ESTIMATESESTIMATE BETWEEN THE NOEFFECTSNOEFFECTLEVEL AND THE ADVERSEEFFECTSADVERSEEFFECT LEVEL

BIRDSBIRD AND GREAT BLUE HERON PCBSPCB BEHP ARSENIC COPPER LEAD PCB EXPOSURE OF GREAT BLUE HERON BE OCCURRING ATMAMMALSMAMMAL SPOTTED SANDPIPER
BALD EAGLERIVER OTTERHARBOR SEAL

MERCURY AND ZINC LEVELSLEVEL ASSOCIATED WITH ADVERSE EFFECTSEFFECT EGGS PCBMERCURY LEAD ARSENIC EXPOSURE ESTIMATESESTIMATE GREATER THAN NOEFFECTSEFFECT LEVELSLEVEL FOR ONE OR MORE WILDLIFE SPECIESSPECIE NO

DIETARYEXPOSURESEXPOSURE GREATER THAN DOSESDOSE ASSOCIATED WITH ADVERSEEFFECTSEFFECT TO SURVIVAL GROWTH OR

REPRODUCTION

PLANTSPLANT EMERGENT AQUATIC PLANTSPLANT LEAD MERCURY PCBSPCB AND ZINC EXPOSURE CONCENTRATIONSCONCENTRATION LESSLES THAN SOIL PCB CONCENTRATIONSCONCENTRATIONASSOCIATESASSOCIATE WITH NO

EFFECT BUT WITHIN LOW END OF THECONCENTRATION RANGE ASSOCIATESASSOCIATE WITH EFFECTSEFFECT FOR LEAD ANDZINC

NATURAL BACKGROUND LEVELSLEVEL OF ARSENIC WILL BE ADDRESSED IN THE PHASE ERAFEDERALLY LISTED THREATENED OR

ENDANGERED SPECIES

C

INTEGRAL CONSULTING INC
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LOWER DUWAMISLI WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI

TABLE 29 COMPARISON OF MAXIMUM CHEMICAL CONCENTRATIONSCONCENTRATION IN SLIP SURFACE SEDIMENTSSEDIMENT TO HUMAN HEALTH RISKBASED CONCENTRATIONS

FEBRUARY 10 2006

NETFISHING EXPOSURE SCENARIO BEACH PLAY EXPOSURE SCENARIOMAXIMUM POTENTIAL MAXIMUM POTENTIALREPORTED RISKBASED HUMAN HEALTH REPORTED RISKBASED HUMAN HEALTHUNITSUNIT CONCENTRATLONA CONCENTRATIONB CONCERN CONCENTRATIONC CONCENTRATIONB CONCERN65000370000 13003400120000
NA310000 31000370000

NA2200000

NO
NO

NO
NO

NO
NO

NO
NO

NO
NO

NO

124TRICHLOROBENZENE PGKG DW 120 3000000 NO

12012DICHLOROBENZENE PGKG DW 120 370000 NO

12013DICHLOROBENZENE PGKG DW 120 5200 NO

12014DICHIOROBENZENE PGKG DW 120 5100 NO

12024DIMETHYIPHENOL PGKGDW 120 1800000 NO

1202METHYLNAPHTHALENE PGKG DW 120 NA NO

1202METHYLPHENOL PGKG DW 120 4400000 NO

1204METHYLPHENOL PGKG DW 220 440000 NO

120ACENAPHTHENE PGKGDW 120 3800000 NO

120ACENAPHTHYLENE PGKG DW 120 NA NO

120ANTHRACENE PGKG DW 280 100000000 NO

120ANTIMONY MGKG DW 10 82 NO

31 URIDETECTEDBARSENIC PGKG DW 20 27

YESD 039 UNDETECTEDBENZ PGKG DW 1600 2900 NO

120 620 NOBENZO PGKG DW 2500 290 NO

150 620 NOBENZO PGKG DW 7000 NA NO

340 NOBENZO PGKG DW 930 NA NO

120 NA NOBENZOIC ACID PGKGDW 1200 100000000 NO

1200 100000000 NOBENZYL ALCOHOL PGKGDW 120 100000000 NO

120 1800000 NOBIS2ETHYLHEXYL PHTHALATE PGKG DW 4500 180000 NO

160 35000 NOBUTYLBENZYLPHTHALATE PGKGDW 120 100000000 NO

120 1200000 NOCADMIUM MGKG DW 18 81 NO

37 UNDETECTEDCHROMIUM MGKG DW 53 448 NO

244 210 NOCHRYSENE PGLKG DW 2400 290000 NO

210 62000 NOCOPPER MGKG DW 948 7600 NO

322 290 NODIBENZAHJANTHRACENE PGKG DW 280 290 NO

120 62 UNDETECTEDDIBENZOFURAN PGKGDW 120 510000 NO

120 29000 NODIBUTYL PHTHALATE PGKG DW 120 8800000 NO

120 610000 NODIETHYL PHTHALATE PGKG DW 120 100000000 NO

120 4900000 NODIMETHYL PHTHAIATE PGKG DW 120 100000000 NO

120 100000000 NODINOCTYL PHTHALATE PGKG DW 220 10000000 NO

120 120000 RIOFLUORANTHENE PGKG DW 3900 3000000 NO

290 230000 NOFLUORENE PGKG DW 120 3300000 NO

120 260000 NOINTEGRAL CONSULTING INC OF

OI
CN

CNCO



LOWER DUWAMISLI WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALY5ISANALY5I

TABLE 29 COMPARISON OF

MAXIMUM CHEMICAL CONCENTRATIONSCONCENTRATION IN SLIP SURFACE SEDIMENTSSEDIMENT TO HUMAN HEALTH RISKBASED CONCENTRATIONS
FEBRUARY 10 2006

HEXACHLOROBENZENEHEXACHLOROBUTADIENEHEXACHIOROETHANE LNDENO1 23CDPYRENELEAD MERCURYNAPHTHALENENICKEL NNITROSODIPHENYLAMIPENTACHLOROPHENOLPHENANTHRENEPHENOL POLYCHLORINATED BIPHENYLSBIPHENYLPYRENESILVER
ZINC

NOTESNOTE UNDETECTEDESTIMATED

NETFISHING EXPOSURE SCENARIOMAXIMUM POTENTIALREPORTED HUMAN HEALTHCONCERITRATIONA CONCERN

120 NO120U NO120U NO1200 NO

109

YESH

04 NO

130 NO

29 NO120U NO590U NO1200 NO

480 NO5100 YES4400 NO
NO

256 NO

RISKBASEDCONCENTRATIONB
150032000180000 2900

100
8819000 4100500000 11000

NA100000000 10005400000 1000100000

BEACH PLAY EXPOSURE SCENARIOMAXIMUM POTENTIALREPORTED RISKBASED HUMAN HEALTHCONCENTRATLONC CONCENTRATLONB CONCERN

120 300 NO

120 6200 NO

120 35000 NO

120 620 NO

17 40 NO006 061 NO

120 5600 NO

27 160 NO

120 99000 NO

580 3000 NO120U NA NO

120 3700000 NO1650 220 YES420 230000 NO04U 39 NO674 2300 NO

AINTERTIDAL AND SUBTIDAL SURFACE SEDIMENT CONCENTRATIONS IN 2004BDERIVED BY WINDWARD 2003CCLNTERTIDAL SURFACE SEDIMENT COMPOSITE SAMPLE IN 2004DARSENIC CONCENTRATION ABOVE PUGET SOUND BACKGROUND LEVELSLEVEL 503104 MGKG AT ONE LOCATION SG17CHEMICAL IS UNDETECTED BUT REPORTING LIMIT IS GREATER THAN RISKBASED CONCENTRATIONRISKBASED CONCENTRATION NETFISHING EXPOSURE FOR BENZOKFLUORANTHENE 29000 PGKGCONCENTRATION BEACH PLAY EXPOSURE FOR BENZOKFIUORANTHENE 6200 PGKGHEXCEEDSHEXCEED RISKBASED CONCENTRATION AT ONE SG06 OF SIX STATIONSSTATION ANALYZED FOR LEAD IN SLIP THISTHI STATION ALSO EXCEEDSEXCEED RISKBASEDCONCENTRATION FOR POBS

UNITSUNITPGKG DWPGKG DWPGKG DWPGKG DWMGKG DWMGKG DWIIGKG DWMGKG DWPGKG DWPGKG DWPGKG DWPGKG DWPGKG DWPGKG DWMGKG DWMOKO DW

CN
CNCO

INTEGRAL CONSULTING INC OF



TABLE 210 CHEMICALSCHEMICAL EXCEEDING SMS1 IN SLIP STORM DRAINS

DRAIN CHEMICALSCHEMICAL EXCEEDING SMS SAMPLE TYPE

KING COUNTY AIRPORT

SD31PS44 EOF MERCURY ZINC BEHP PCBSPCB SEDIMENT TRAP

MERCURY ZINC ACENAPHTHENE INLINE SEDIMENT SAMPLESSAMPLE

FLUORENE

BENZOBKFLUORANTHENESBENZOBKFLUORANTHENE

PHENANTHRENE

BENZOGHIPERYLENE

FLUORANTHENE INDENO1 23
CDPYRENE BEHP PCBSPCB

COPPER LEAD ZINC FLUORENE CATCH BASIN SEDIMENT

PHENANTHRENE

BENZOAANTHRACENE

BENZOAPYRENE

BENZOBKFLUORANTHENESBENZOBKFLUORANTHENE

BENZOGH IPERYLENE

CHRYSENE

DIBENZOA HANTHRACENE

FLUORANTHENE INDENO1 23
CDPYRENE BEHP

15 SD ZINC BEHP PCBSPCB SEDIMENT TRAP

GEORGETOWN FLUME LEAD MERCURY ZINC INLINE SEDIMENT SAMPLESSAMPLE

PHENANTHRENE FLUORANTHENE

BEHP ACENAPHTHENE

FLUORENE

BENZOBKFLUORANTHENESBENZOBKFLUORANTHENE

PCBSPCB

ZINC PHENANTHRENE CATCH BASIN SEDIMENT

BENZOBKFLUORANTHENESBENZOBKFLUORANTHENE

BENZOG HIPERYLENE

CHRYSENE FLUORANTHENE

PRIVATE OUTFALLSOUTFALL TO SLIP ZINC BEHP CATCH BASIN SEDIMENT

BUTYLBENZYLPHATHALAT DIN

OCTYLPHTHALATE

EXCEEDANCESEXCEEDANCE OF SMS CRITERIA ARE NOTED HERE FOR COMPARISON PURPOSESPURPOSE ONLY AS THE SMS DO NOT APPLY TO

STORM DRAIN SEDIMENTS

INTEGRAL CONSULTING INC

LAWER DUWAMISH WATERWA SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 2006
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LOWER DUZVAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 2006

TABLE 41 ADVANTAGESADVANTAGE AND DISADVANTAGESDISADVANTAGE OF USING TREATMENT TECHNOLOGIESTECHNOLOGIE FOR SLIP CLEANUP

EEICA EVALUATION TREATMENT ADVANTAGESADVANTAGE TREATMENT DISADVANTAGESDISADVANTAGE
CRITERION

EFFECTIVENESSEFFECTIVENES MAY DESTROY SOME OR MOST OF THE EFFECTIVENESSEFFECTIVENES OF ADVANCED SOIL

ORGANIC CONTAMINANTSCONTAMINANT SUCH AS PCBS WASHING IS UNPROVEN FOR THESE SITE

CONDITIONS

MAY REDUCE AMOUNT OF PCBSPCB BEING

LANDFLLLED EACH OF THE TECHNOLOGIESTECHNOLOGIE PRODUCESPRODUCE

WASTE STREAMSSTREAM EG OFF GASSESGASSE
MAY ALLOW FOR BENEFICIAL USE OF THE WASTEWATER THAT MAY CONTAIN

TREATED MATERIAL CONTAMINANTSCONTAMINANT AND MAY INCREASE

SHORTTERM RISKS

INANERATION AND HIGHTEMPERATURE

THERMAL DESORPTION HAVE PROVEN WASTE STREAMSSTREAM FROM ADVANCED SOIL

EFFECTIVENESSEFFECTIVENES FOR PCBS WASHING REQUIRE LANDFIHIING OR

DISCHARGE TO WATER

TREATED MATERIAL MAY STILL HAVE

RESIDUAL CONTAMINATION BENEFICIAL USE

MAY CREATE HIGHER EXPOSURESEXPOSURE AND

RISKSRISK COMPARED TO LANDFIHLING WITHOUT

TREATMENT BENEFICIAL USE REQUIRESREQUIRE

CAREFUL EVALUATION

IMPLEMENTABILITY OFFSITE INCINERATION AT ESTABLISHED ADVANCED SOIL WASHING WOULD REQUIRE

FACILITIESFACILITIE IS READILY IRNPLEMENTABLE TREATABILITY TESTING DELAYING CLEANUP

ADMINISTRATIVELY DIFFICULT TO ASSESSASSES AND

IMPLEMENT REUSE OPTIONSOPTION IN SHORT

LIME FRAME

ONSITE TREATMENT FACILITY REQUIRESREQUIRE

SIGNIFICANT LAND AND INFRASTRUCTURE

ADMINISTRATIVELY DIFFICULT TO SITE NEW

PCB TREATMENT FACILITY

COST NO COST ADVANTAGES SUBSTANTIALLY HIGHER COSTSCOST THAN DIRECT

LANDFILL DISPOSAL OF UNTREATED

MATERIALS

ADVANCED SOIL WASHING COSTSCOST ARE

DIFFICULT TO PREDICT AND THERE IS

SUBSTANTIAL POTENTIAL FOR COST OVERRUNS

COSTSCOST MAY FURTHER INCREASE IF

BENEFICIAL USE CANNOT BE

IMPLEMENTED

COSTSCOST OF EACH TREATMENT TECHNOLOGY IS

SUBSTANTIAL AND DISPROPORTIONATE TO

ANY BENEFITSBENEFIT GAINED

LANDFILL DISPOSAL IS PROVEN LOWER

COST ALTERNATIVE

INTEGRAL CONSULTING INC
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LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EPALUATIONLCOST ANALYSISANALYSI FEBRUARY 10 2006

TABLE 51 SUMMARY OF ESTIMATED QUANTITIESQUANTITIE ASSOCIATED WITH SLIP REMOVAL ALTERNATIVES

ACTION ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVE

REMOVAL VOLUMESVOLUME CYA

BANK EXCAVATION
BC 7300 9700 3200 4300

DREDGING 700 4300 24000 36000

TOTAL VOLUME REMOVED 8100 14000 27000 40000

FILL VOLUMESVOLUME CY
CAPPING 27000 27000 17000 26000

ENHANCED NATURAL RECOVERY9 2500 3000

TOTAL FILL VOLUME 27000 27000 20000 29000

CAP AREASAREA ACRESACRE

CAPPING 36 36 25H 073

NOTESNOTE
AALL QUANTITIESQUANTITIE ARE ROUNDED TO TWO SIGNIFICANT FIGURESFIGURE MINOR DIFFERENCESDIFFERENCE IN THE TOTALSTOTAL ARE DUE TO ROUNDING ALL

REMOVAL VOLUME ESTIMATESESTIMATE INCLUDE 1FOOT PAY OVERDEPTH

BANK EXCAVATION QUANTITIESQUANTITIE REPRESENT THE VOLUME OF MATERIAL EXPECTED TO BE REMOVED BY LANDBASED

EQUIPMENT WORKING FROM THE UPLAND ACTUAL EQUIPMENT AND METHODOLOGY WILL BE DETERMINED IN THE DESIGN

AND IN THE SELECTED CONTRACTORSCONTRACTOR WORK PLANS BANK EXCAVATION INCLUDESINCLUDE BANK MATERIAL FROM THE TOP OF BANK

DOWN TO ELEVATIONSELEVATION AS LOW AS 3 FEET MLLW
BANK EXCAVATION INCLUDESINCLUDE MATERIAL THAT COULD BE DEFINED AS EITHER EXCAVATION MATERIAL OR DREDGED MATERIAL

USING THE CRITERIA DEFINED BY THE DMMP 2003 100 OF THISTHI MATERIAL FROM SLIP MAY BE CONSIDERED TO BE

DREDGED MATERIAL AS REMOVAL OF THISTHI MATERIAL HAS DEMONSTRABLE ECOLOGICAL BENEFITSBENEFIT AT THE PROJECT SITE EPA

TRACKSTRACK MEDIA AS SOIL OR SEDIMENT APPROXIMATELY 70 OF THE BANK EXCAVATION MATERIAL IS CONSIDERED TO BE

SEDIMENT AND 30 IS CONSIDERED SOIL

DREDGE QUANTITIESQUANTITIE REPRESENT THE VOLUME OF SEDIMENT EXPECTED TO BE REMOVED BY FLOATING EQUIPMENT ACTUAL

EQUIPMENT AND METHODOLOGY WILL BE DETERMINED IN THE DESIGN AND IN THE SELECTED CONTRACTORSCONTRACTOR WORK PLANS

VOLUMESVOLUME FOR ALTERNATIVESALTERNATIVE AND INDUDE ALLOWANCE FOR CONTINGENCY OVERDREDGING TO ADDRESSADDRES RESIDUALS

SEDIMENT REMOVAL NEAR THE HEAD OF SLIP UNDER ALTERNATIVE WOULD LIKELY BE ACCOMPLISHED INTHEDRY WITH

LANDBASED EQUIPMENT BUT MAY POTENTIALLY BE DREDGED WITH FLOATING EQUIPMENT

RAIL FILL VOLUME ESTIMATESESTIMATE INCLUDE 1FOOT OVERPLACEMENT PAY ALLOWANCE

ENHANCED NATURAL RECOVERY REPRESENTSREPRESENT PLACEMENT OF THIN LAYER OF CAP MATERIAL AND IS INCLUDED AS

CONTINGENCY ACTION FOR ALTERNATIVESALTERNATIVE AND 4

CAP AREA COULD RANGE UP TO 36 ACRESACRE IF INNER BERTH AREA REQUIRESREQUIRE CAPPING

CAP AREA COULD RANGE UP TO 36 ACRESACRE IF INNER BERTH AREA REQUIRESREQUIRE CAPPING AND IF BACKFIHLED AREASAREA ARE

CONSIDERED UCAP
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TABLE 52 ESTIMATED COSTSCOST FOR ALTERNATIVE 1

ITEM ESTIMATED COST

LAND ACQUISITION AND INSTITUTIONAL CONTROL IMPLEMENTATION 700000

MOBDEMOBSITE PREP 263000

BANK EXCAVATION AND DISPOSAL 558000

DREDGING AND DISPOSAL 98000

CAPPING 1235000

OUTFALL MODIFICATIONSMODIFICATION 130000

DEBRISDEBRI REMOVAL AND DISPOSAL 122000

CONSTRUCTION ENGINEERING MANAGEMENT AND QNQC 710000

WASHINGTON STATE SALESSALE TAX 267000

DESIGN AND PROJECT MANAGEMENT 681000

CONTINGENCY
II

770000

LONGTERM OPERATION MAINTENANCE 30YR PRESENT WORTH 480000

TOTAL 6000000

NOTESNOTE

COST INCLUDESINCLUDE LAND ACQUISITION AND LEGALADMINISTRATIVE COSTSCOST OR INSTITUTIONAL CONTROLS

INCLUDESINCLUDE CONSTRUCTION ENGINEERING AND MANAGEMENT 6 OF DIRECT CAPITAL COSTSCOST CONSTRUCTION

QUALITY CONTROL ACTIVITIESACTIVITIE BY CONTRACTOR AND CONSTRUCTION QUALITY ASSURANCE ACTIVITIESACTIVITIE SUCH AS

SURVEYSSURVEY CONFIRMATION SEDIMENT SAMPLING AND WATER QUALITY MONITORING

INCLUDESINCLUDE PROJECT MANAGEMENT DURING DESIGN AND CONSTRUCTION 5 OF DIRECT CAPITAL COSTSCOST AND

ESTIMATED COST OF REMOVAL DESIGN

CONTINGENCY BASED ON 30 OF SUBTOTAL DIRECT CAPITAL COSTS

LONGTERM MONITORING COSTSCOST ASSUME MONITORING EVENTSEVENT OVER 30 YEARS MAINTENANCE CSTSCST
BASED ON ONE CAP REPAIR EVENT AFFECTING UP TO 15 OF THE CAP AREA PRESENT VALUE ANALYSISANALYSI

BASED ON 5 NET DISCOUNT RATE

INTEGRAL CONSULTING INC
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TABLE 53 ESTIMATED COSTSCOST FOR ALTERNATIVE 2

ITEM ESTIMATED COST

LAND ACQUISITION AND INSTITUTIONAL CONTROL IMPLEMENTATION 700000

MOBLFLEMOBSITE PREP 263000

BANK EXCAVATION AND DISPOSAL 740000

DREDGING AND DISPOSAL 386000

CAPPING 1240000

OUTFALL MODIFICATIONSMODIFICATION 130000

DEBRISDEBRI REMOVAL AND DISPOSAL 137000

CONSTRUCTION ENGINEERING MANAGEMENT AND QAQCB 816000

WASHINGTON STATE SALESSALE TAX 343000

DESIGN AND PROJECT MANAGEMENT 716000

CONTINGENCY 920000

LONGTERM OPERATION MAINTENANCE 30YR PRESENT WORTH 480000

TOTAL 6900000

NOTESNOTE

COST INCLUDESINCLUDE LAND ACQUISITION AND LEGALADMINISTRATIVE COSTSCOST FOR INSTITUTIONAL CONTROLS

INCLUDESINCLUDE CONSTRUCTION ENGINEERING AND MANAGEMENT 6 OF DIRECT CAPITAL COSTSCOST
CONSTRUCTION QUALITY CONTROL ACTIVITIESACTIVITIE BY CONTRACTOR AND CONSTRUCTION QUALITY ASSURANCE

ACTIVITIESACTIVITIE SUCH AS SURVEYSSURVEY CONFIRMATION SEDIMENT SAMPLING AND WATER QUALITY

MONITORING

INCLUDESINCLUDE PROJECT MANAGEMENT DURING DESIGN AND CONSTRUCTION 5 OF DIRECT CAPITAL

COSTSCOST AND ESTIMATED COST OF REMOVAL DESIGN

CONTINGENCY BASED ON 30 OF SUBTOTAL DIRECT CAPITAL COSTS

LONGTERM MONITORING COSTSCOST ASSUME MONITORING EVENTSEVENT OVER 30 YEARS MAINTENANCE

COSTSCOST BASED ON ONE CAP REPAIR EVENT AFFECTING UP TO 15 OF THE CAP AREA PRESENT

VALUE ANALYSISANALYSI BASED ON 5 NET DISCOUNT RATE

INTEGRAL CONSULTING INC
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TABLE 54 ESTIMATED COSTSCOST FOR ALTERNATIVE 3

ITEM ESTIMATED COST

INSTITUTIONAL CONTROL IMPLEMENTATION 100000

MOBDEMOBSITE PREP 328000

BANK EXCAVATION AND DISPOSAL 245000

DREDGING AND DISPOSAL 2178000

CAPPING 1079000

OUTFALL MODIFICATIONSMODIFICATION 130000

DEBRISDEBRI REMOVAL AND DISPOSAL 163000

CONSTRUCTION ENGINEERING MANAGEMENT AND QAQC 1142000

WASHINGTON STATE SALESSALE TAX 484000

DESIGN AND PROJECT MANAGEMENT 906000

CONTINGENCY 1299000

LONGTERM OPERATION MAINTENANCE 30YR PRESENT WORTH 660000

TOTAL 8700000

NOTESNOTE

COST INCLUDESINCLUDE LAND ACQUISITION AND LEGALADMINISTRATIVE COSTSCOST FOR INSTITUTIONAL CONTROLS

INCLUDESINCLUDE CONSTRUCTION ENGINEERING AND MANAGEMENT 6 OF DIRECT CAPITAL COSTSCOST
CONSTRUCTION QUALITY CONTROL ACTIVITIESACTIVITIE BY CONTRACTOR AND CONSTRUCTION QUALITY ASSURANCE

ACTIVITIESACTIVITIE SUCH AS SURVEYSSURVEY CONFIRMATION SEDIMENT SAMPLING AND WATER QUALITY

MONITORING

INDUDESINDUDE PROJECT MANAGEMENT DURING DESIGN AND CONSTRUCTION 5 OF DIRECT CAPITAL

COSTSCOST AND ESTIMATED COST OF REMOVAL DESIGN

CONTINGENCY BASED ON 30 OF SUBTOTAL DIRECT CAPITAL COSTS

LONGTERM MONITORING COSTSCOST ASSUME MONITORING EVENTSEVENT OVER 30 YEARS MAINTENANCE

COSTSCOST BASED ON FOUR CAP REPAIR EVENTSEVENT AFFECTING UP TO 15 OF THE CAP AREA PRESENT

VALUE ANALYSISANALYSI BASED ON 5 NET DISCOUNT RATE
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TABLE 55 ESTIMATED COSTSCOST FOR ALTERNATIVE 4

ITEM ESTIMATED COST

INSTITUTIONAL CONTROL IMPLEMENTATION 100000

MOBDEMOBSITE PREP 328000

BANK EXCAVATION AND DISPOSAL 327000

DREDGING AND DISPOSAL 3140000

CAPPING 1489000

OUTFALL MODIFICATIONSMODIFICATION 130000

DEBRISDEBRI REMOVAL AND DISPOSAL 163000

CONSTRUCTION ENGINEERING MANAGEMENT AND QNQC 1429000

WASHINGTON STATE SALESSALE TAX 647000

DESIGN AND PROJECT MANAGEMENT 1008000

CONTINGENCY 1735000

LONGTERM OPERATION MAINTENANCE 30YR PRESENT WORTH 660000

TOTAL 112OOOOO

NOTESNOTE

COST INCLUDESINCLUDE LAND ACQUISITION AND LEGALADMINISTRATIVE COSTSCOST FOR INSTITUTIONAL CONTROLS

INCLUDESINCLUDE CONSTRUCTION ENGINEERING AND MANAGEMENT 6 OF DIRECT CAPITAL COSTSCOST
CONSTRUCTION QUALITY CONTROL ACTIVITIESACTIVITIE BY CONTRACTOR AND CONSTRUCTION QUALITY ASSURANCE

ACTIVITIESACTIVITIE SUCH AS SURVEYSSURVEY CONFIRMATION SEDIMENT SAMPLING AND WATER QUALITY

MONITORING

IRIDUDESIRIDUDE PROJECT MANAGEMENT DURING DESIGN AND CONSTRUCTION 5 OF DIRECT CAPITAL

COSTSCOST AND ESTIMATED COST OF REMOVAL DESIGN

CONTINGENCY BASED ON 30 OF SUBTOTAL DIRECT CAPITAL COSTS

LONGTERM MONITORING COSTSCOST ASSUME MONITORING EVENTSEVENT OVER 30 YEARS MAINTENANCE

COSTSCOST BASED ON FOUR CAP REPAIR EVENTSEVENT AFFECTING UP TO 15 OF THE CAP AREA PRESENT

VALUE ANALYSISANALYSI BASED ON 5 NET DISCOUNT RATE
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TABLE 61 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

SOURCE REQUIREMENT

WASHINGTON STATE MODEL TOXICSTOXIC THESE REGULATIONSREGULATION ARE APPLICABLE TO ESTABLISHING INSTITUTIONAL CONTROLSCONTROL FOR

CONTROL ACT CAPPING EACH ALTERNATIVE WOULD COMPLY WITH THESE REQUIREMENTSREQUIREMENT BY

WAC 173340440 IMPLEMENTING APPROPRIATE INSTITUTIONAL CONTROLSCONTROL IN CAPPED AREAS

THESE REGULATIONSREGULATION ESTABLISH THE BASIC STRUCTURE FOR REGULATING DISCHARGESDISCHARGE OF

POLLUTANTSPOLLUTANT INTO THE WATERSWATER OF THE UNITED STATES SECTION 404 REGULATESREGULATE THE

FEDERAL WATER POLLUTION CONTROL
DISCHARGE OF DREDGED MATERIAL OR FILL INTO NAVIGABLE WATERS SECTION 401

ACT CLEAN WATER ACT CWA REQUIRESREQUIRE WATER QUALITY CERTIFICATION FOR SUCH ACTIVITIES THE IMPLEMENTING

33 USC 12511376 33 CFR REGULATIONSREGULATION OF THESE LAWSLAW ARE APPLICABLE TO SEDIMENT DREDGING AND CAPPING

320330 40 CFR 230231 ACTIONS EACH ALTERNATIVE WOULD COMPLY WITH THESE REGULATIONSREGULATION THROUGH

DESIGN ELEMENTSELEMENT TO AVOID OR MINIMIZE ADVERSE EFFECTSEFFECT THE IMPLEMENTATION OF

BEST MANAGEMENT PRACTICESPRACTICE AND WATER QUALITY MONITORING PROGRAM

STANDARDSSTANDARD FOR THE PROTECTION OF SURFACE WATER QUALITY HAVE BEEN ESTABLISHED

WASHINGTON STATE WATER QUALITY
IN WASHINGTON STATE ACUTE MARINE CRITERIA ARE ANTICIPATED TO BE RELEVANT AND

STANDARDSSTANDARD FOR SURFACE WATERSWATER APPROPRIATE REQUIREMENTSREQUIREMENT FOR DISCHARGE TO MARINE SURFACE WATER DURING

SEDIMENT DREDGING AND CAPPING EACH ALTERNATIVE WOULD COMPLY WITH THESE

REGULATIONSREGULATION THROUGH THE IMPLEMENTATION OF BEST MANAGEMENT PRACTICESPRACTICE AND

WATER QUALITY MONITORING PROGRAM

WASHINGTON STATE SEDIMENT
CHEMICAL CONCENTRATION AND BIOLOGICAL EFFECTSEFFECT STANDARDSSTANDARD ARE ESTABLISHED FOR

MANAGEMENT STANDARDSSTANDARD
PUGET SOUND SEDIMENTSSEDIMENT AND ARE APPLICABLE TO EACH ALTERNATIVE FOR EACH

ALTERNATIVE CHEMICAL CONCENTRATIONSCONCENTRATION IN SURFACE SEDIMENT WITHIN THE REMOVAL

WAC 173204
BOUNDARY WILL BE BELOW THE SOS FOLLOWING CONSTRUCTION

HYDRAULIC CODE RULESRULE FOR CONSTRUCTION PROJECTSPROJECT IN STATE WATERSWATER HAVE BEEN

CONSTRUCTION IN STATE WATERSWATER
ESTABLISHED FOR THE PROTECTION OF FISH AND SHELLFISH AND ARE APPLICABLE TO SLIP

HYDRAULIC CODE RULESRULE CONSTRUCTION ACTIVITIES EACH ALTERNATIVE WOULD COMPLY WITH THE SUBSTANTIVE

REQUIREMENTSREQUIREMENT OF THESE REGULATIONSREGULATION BY IMPLEMENTING BEST MANAGEMENTRW 1755 VVTW
PRACTICESPRACTICE FOR THE PROTECTION OF FISH AND SHELLFISH AS RECOMMENDED BY THE

WASHINGTON DEPARTMENT OF FISH AND WILDLIFE

THESE REGULATIONSREGULATION ARE APPLICABLE TO ANY ACTIONSACTION PERFORMED AT THISTHI SITE AS THISTHI

FEDERAL ENDANGERED SPECIESSPECIE ACT
AREA IS POTENTIAL HABITAT FOR THREATENED ANDOR ENDANGERED SPECIES

OF 1973 BIOLOGICAL ASSESSMENT WILL BE CONDUCTED IN CONJUNCTION WITH THE REMOVAL

16 USC 1531 ET SE 50 CFR
DESIGN DOCUMENTSDOCUMENT IN CONSULTATION WITH NOM FISHERIESFISHERIE AND USFWS EACH

216 226
ALTERNATIVE IS EXPECTED TO COMPLY WITH THE SUBSTANTIVE REQUIREMENTSREQUIREMENT OF THE

ACT THROUGH DESIGN ELEMENTSELEMENT TO AVOID OR MINIMIZE ADVERSE EFFECTSEFFECT AND
50 CFR 402

IMPLEMENTING BEST MANAGEMENT PRACTICESPRACTICE AND CONSERVATION MEASURESMEASURE AS

RECOMMENDED BY NOAA FISHERIESFISHERIE AND USFWS

DREDGEDEXCAVATED MTERIAL MAY BE SUBJECT TO RCRA REGULATIONSREGULATION IF IT

CONTAINED LISTED WASTE OR IF IT DISPLAYSDISPLAY HAZARDOUSHAZARDOU WASTE CHARACTERISTIC FOR

RESOURCE CONSERVATION AND EXAMPLE BY THE TOXICITY CHARACTENSTIC LEACHING PROCEDURE TCLP RCRA
RECOVERY ACT REGULATIONSREGULATION MAY POTENTIALLY BE ARARSARAR FOR THE STORAGE TREATMENT AND

CFR 260 268 DISPOSAL OF THE DREDGEDEXCAVATED MATERIAL UNLESSUNLES AN EXEMPTION APPLIES

BASED ON SITESPECIFIC INFORMATION IT IS LIKELY THAT NONE OF THE SEDIMENTSSEDIMENT OR

SOILSSOIL MEET THE RCRA DEFINITION OF HAZARDOUSHAZARDOU WASTE

OF
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TABLE 6I CONTINUED APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

THISTHI REGULATION IS APPLICABLE TO EXCAVATED OR DREDGED MATERIALSMATERIAL CONTAINING

PCBS EACH ALTERNATIVE WOULD COMPLY WITH TSCA BY DISPOSING ALL SOILSSOIL AND

SEDIMENTSSEDIMENT WITH TOTAL PCB CONCENTRATIONSCONCENTRATION GREATER THAN 50 MGKG AT TSCA

LANDFILL

DISPOSAL OF SOILSSOIL AND SEDIMENTSSEDIMENT WITH TOTAL PCB CONCENTRATIONSCONCENTRATION LESSLES THAN 50

MGKG WILL FOLLOW THE SUBSTANTIVE REQUIREMENTSREQUIREMENT OF 40 CFR 76161 DEANUP

AND DISPOSAL REQUIREMENTSREQUIREMENT FOR PCB REMEDIATION WASTE MATERIAL MEETING THE

DEFINITION OF PCB REMEDIATION WASTE 7613 WOULD BE DISPOSED OF USING THE

THREE OPTIONSOPTION UNDER 76161 SELFIMPLEMENTING OPTION PERFORMANCEBASED

OPTION AND RISKBASED OPTION THE RISKBASED OPTION UNDER 76161C
WOULD BE EXPECTED TO BE SELECTED AT THISTHI SITE AND IT MAY INCORPORATE THE

REQUIREMENTSREQUIREMENT OF THE SELFIMPLEMENTING OPTION IF SO THEN PCB REMEDIATION

WASTESWASTE CONTAINING LESSLES THAN 50 MGKG ARE ALLOWED TO BE DISPOSED OF AT NON

TSCA MUNICIPAL OR SOLID WASTE LANDFILLS

THISTHI ACT IDENTIFIESIDENTIFIE AND PROTECTSPROTECT IMPORTANT HABITATSHABITAT OF
FEDERALLY MANAGED

MARINE AND ANADROMOUSANADROMOU FISH SPECIES THISTHI ACT IS RELEVANT AND APPROPNATE TO

CLEANUP ACTIONSACTION AT SLIP 4 EPA MAKESMAKE DETERMINATION ABOUT WHETHER

PROPOSED ACTION MAY ADVERSELY AFFECT EFH

THISTHI STATUTE ESTABLISHESESTABLISHE CRITERIA TO PROTECT FISH AND WILDLIFE THAT COULD BE

AFFECTED BY PROPOSED OR AUTHORIZED FEDERAL PROJECTSPROJECT INVOLVING IMPOUNDING

DIVERTING OR CONTROLLING WATERS THISTHI ACT IS RELEVANT AND APPROPRIATE TO

CLEANUP ACTIONSACTION AT SLIP 4 EPA WILL CONSULT WITH THE US FISH AND WILDLIFE

SERVICE AND THE WASHINGTON DEPARTMENT OF FISH AND WILDLIFE REGARDING THE

POTENTIAL EFFECTSEFFECT OF THE PROJECT ON FISH AND WILDLIFE ARID IDENTIFY MEASURESMEASURE THAT

WOULD MITIGATE THOSE IMPACTS ALSO THE STATUTE REQUIRESREQUIRE THAT ADEQUATE

PROVISION BE MADE FOR THE CONSERVATION MAINTENANCE AND MANAGEMENT OF

FISH AND WILDLIFE RESOURCESRESOURCE AND THEIR HABITATS

THE ESA CONSULTATION DESCRIBED ABOVE WILL ALSO SATISFY THE SUBSTANTIVE

REQUIREMENTSREQUIREMENT OF THE FISH AND WILDLIFE COORDINATION ACT

GOVERNSGOVERN THE TAKING KILLING POSSESSION TRANSPORTATION AND IMPORTATION OF

MIGRATORY BIRD TREATY ACT MIGRATORY BIRDSBIRD THEIR EGGSEGG PARTSPART AND NESTS THISTHI ACT IS APPLICABLE TO CLEANUP

16 USC 703712 ACTIONSACTION AT SLIP 4 ACTIONSACTION WILL BE TAKEN AS NEEDED TO PROTECT HABITAT FOR

MIGRATORY BIRDSBIRD AND AVOID DISTURBANCESDISTURBANCE OF THEIR NESTSNEST AND EGGS

INTEGRAL CONSULTING INC

SECTION 10 OF THISTHI ACT ESTABLISHESESTABLISHE PERMIT REQUIREMENTSREQUIREMENT FOR ACTIVITIESACTIVITIE THAT MAY

OBSTRUCT OR ALTER NAVIGABLE WATERWAY ACTIVITIESACTIVITIE THAT COULD IMPEDE

NAVIGATION AND COMMERCE ARE PROHIBITED THESE SUBSTANTIVE PERMIT

REQUIREMENTSREQUIREMENT ACE ANTICIPATED TO BE APPLICABLE TO DREDGING AND CAPPING

ACTIONSACTION THAT MAY AFFECT THE NAVIGABLE PORTIONSPORTION OF THE WATERWAY EPA WILL

EVALUATE COMPLIANCE WITH THESE REGULATIONSREGULATION CONCURRENTLY WITH THEIR CWA 404

EVALUATION

SOURCE REQUIREMENT

TOXIC SUBSTANCESSUBSTANCE CONTROL ACT

TSCA 40 CFR 761

ESSENTIAL FISH HABITAT EFH
PROVISIONSPROVISION OF THE MAGNUSON
STEVENSSTEVEN FISHERY CONSERVATION

AND MANAGEMENT ACT

50 CFR 600

US FISH AND WILDLIFE

COORDINATION ACT

16 USC 661667E

RIVERSRIVER AND HARBORSHARBOR

APPROPRIATIONSAPPROPRIATION ACT

33 USC 403 33 CFR 320 323

I4
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TABLE 61 CONTINUED APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

THESE REGULATIONSREGULATION ARE APPLICABLE TO THE DISPOSAL OF NONHAZARDOUSNONHAZARDOU WASTE

GENERATED DURING REMEDIAL ACTIVITIES THESE STANDARDSSTANDARD SET MINIMUM

FUNCTIONAL PERFORMANCE STANDARDSSTANDARD FOR THE PROPER HANDLING AND DISPOSAL OF

SOLID WASTE IDENTIFIESIDENTIFIE FUNCTIONSFUNCTION NECESSARY TO ASSURE EFFECTIVE SOLID WASTE

HANDLING PROGRAMSPROGRAM AT BOTH THE STATE AND LOCAL LEVEL AND FOLLOWSFOLLOW PRIORITIESPRIORITIE FOR

THE MANAGEMENT OF SOLID WASTE

BECAUSE THE DISPOSAL OF THE DREDGED SEDIMENTSSEDIMENT AND DEBRISDEBRI WILL TAKE PLACE IN

PERMITTED SOLID WASTE LANDFILL THAT IS OUTSIDE THE SITE BOUNDARIESBOUNDARIE BOTH

SUBSTANTIVE AND ADMINISTRATIVE REQUIREMENTSREQUIREMENT OF APPLICABLE REGULATIONSREGULATION MUST

BE MET FOR THISTHI ACTIVITY

THE OFISITE RULE 40 CFR 302440 OF THE NCP REQUIRESREQUIRE THAT SOLID AND

HAZARDOUSHAZARDOU WASTE OFFSITE LANDFILLSLANDFILL TO WHICH CERCLA HAZARDOUSHAZARDOU SUBSTANCESSUBSTANCE

ARE BEING SENT MUST BE ACCEPTABLE TO EPA THE PROJECT SPECIFICATIONSSPECIFICATION WILL

REQUIRE THE CONTRACTOR TO OBTAIN EPA APPROVAL OF THE PROPOSED DISPOSAL

FACILITY

IN PRACTICAL TERMSTERM THE REQUIREMENTSREQUIREMENT FOR DISPOSAL OF DREDGED SEDIMENTSSEDIMENT WILL BE

FOUND IN THE PERMIT OF THE LANDFILL THAT AGREESAGREE TO ACCEPT THE WASTE FOR

EXAMPLE THE ROOSEVELT REGIONAL LANDLILLSLANDLILL PERMIT ALLOWSALLOW IT TO ACCEPT

SEDIMENTSSEDIMENT THAT WHILE DEWATERED DO NOT NEED TO PASSPAS THE PAINT FILTER TEST TO

LIMIT FREEDRAINING LIQUIDSLIQUID BETORE DISPOSAL

THESE STATE RULESRULE REGULATE THE GENERATION HANDLING STORAGE AND DISPOSAL OF

DANGEROUSDANGEROU WASTE DREDGED MATERIAL AND DEBRISDEBRI WOULD BE EVALUATED FOR

DANGEROUSDANGEROU WASTE DESIGNATION IN ACCORDANCE WITH THESE REGULATIONS

BECAUSE THE DISPOSAL OF THE DREDGED SEDIMENTSSEDIMENT AND DEBRISDEBRI WILL TAKE PLACE IN

PERMITTED SOLID WASTE LANDFILL THAT IS OUTSIDE THE SITE BOUNDARIESBOUNDARIE BOTH

SUBSTANTIVE AND ADMINISTRATIVE REQUIREMENTSREQUIREMENT OF APPLICABLE REGULATIONSREGULATION MUST

HISATHITY
EXECUTIVE ORDER 11988 REQUIRESREQUIRE MEASURESMEASURE TO REDUCE THE RISKSRISK OF FLOOD LOSSLOS
MINIMIZE IMPACT OF FLOODSFLOOD AND RESTORE AND PRESERVE THE NATURAL AND

BENEFICIAL VALUESVALUE OF FLOODPLAINS THE NFIP REGULATIONSREGULATION PROHIBIT

ENCROACHMENTSENCROACHMENT INDUDING FILL WITHIN THE ADOPTED REGULATORY FLOODWAY UNLESSUNLES

ENGINEERING ANALYSESANALYSE DEMONSTRATE THAT THE PROPOSED ENCROACHMENT WOULD

NOT INCREASE FLOOD LEVELS EACH ALTERNATIVE MEETSMEET THE REQUIREMENTSREQUIREMENT OF THE

EXECUTIVE ORDER EPASEPA SEDIMENT GUIDANCE DOCUMENT USEPA 2005B
STATESSTATE THAT ALTHOUGH NOT ARARSARAR THE AGENCY NORMALLY FOLLOWSFOLLOW EXECUTIVE

ORDERSORDER AS MATTER OF POLICY THE DREDGE AND FILL ACTIVITIESACTIVITIE IN SLIP ARE OUTSIDE

THE FLOODWAY LIMITSLIMIT AND THEREFORE THE NET
FILLING

UNDER ALTERNATIVESALTERNATIVE AND IS

ALLOWABLE UNDER THE NFIP

NAGPRA AND IMPLEMENTING REGULATIONSREGULATION ARE INTENDED TO PROTECT NATIVE

AMERICAN GRAVESGRAVE FROM DESECRATION THESE REGULATIONSREGULATION ARE POTENTIALLY

APPLICABLE EXCAVATION OR DREDGING MUST CEASE IF NATIVE AMERICAN BURIALSBURIAL OR

CULTURAL ITEMSITEM ARE DISCOVERED

SOURCE REQUIREMENT

WASHINGTON SOLID WASTE

MANAGEMENT ACT RCW7095

SOLID WASTE HANDLING STANDARDSSTANDARD

WAC 173350

WASHINGTON DANGEROUSDANGEROU WASTE

REGULATIONSREGULATION

WAC 173303

EXECUTIVE ORDER FOR FLOODPLAIN

MANAGEMENT

EXECUTIVE ORDER 11988 40 CFR

PART APP

FEMA NATIONAL FLOOD INSURANCE

PROGRAM REGULATIONSREGULATION

44CFR 603 D3

NATIVE AMERICAN GRAVESGRAVE

PROTECTION AND REPATRIATION ACT

NAGPRA
25 USC 3001 ET SEQ 43 CFR

10

AMERICAN INDIAN RELIGIOUSRELIGIOU

FREEDOM ACT

42 USC 1996 ET SEQ

THESE REGULATIONSREGULATION ARE POTENTIALLY APPLICABLE EXCAVATION OR DREDGING MUST

CEASE IF NATIVE AMERICAN SACRED RELIGIOUSRELIGIOU SITESSITE BURIALSBURIAL OR CULTURAL ITEMSITEM ARE

DISCOVERED

OF
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TABLE 61 CONTINUED APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

SOURCE REQUIREMENT

NATIONAL HISTORIC PRESERVATION ACT
THESE REGULATIONSREGULATION ARE POTENTIALLY APPLICABLE IF NATIVE AMERICAN OR OTHER

CULTURAL MATERIALSMATERIAL ARE DISCOVERED AS PART OF THE DREDGING OR EXCAVATION16 USC 470F 36 CFR 800
ALTERNATIVESALTERNATIVE MUST BE EVALUATED TO AVOID MINIMIZE OR MITIGATE THE IMPACT

ARCHAEOLOGICAL RESOURCESRESOURCE THESE REGULATIONSREGULATION ARE POTENTIALLY APPLICABLE EXCAVATION OR DREDGING MUST

PROTECTION ACT CEASE IF ARCHAEOLOGICAL RESOURCESRESOURCE ARE DISCOVERED

16 USC 470 ET SEQ 43 CFR

WASHINGTON STATE SHORELINE

MANAGEMENT ACT KCC TITLE 25 REGULATIONSREGULATION IMPLEMENT THE STATE SHORELINE MANAGEMENT ACT

RCW 9058 AND ARE APPLICABLE TO ALL BUILDING EXCAVATION DREDGING AND FILLING WITHIN 200

FEET OF REGULATED SHORELINES MAY REQUIRE REMOVAL OF ILLEGAL FILL PLACED AFTER

1972 CHANGESCHANGE TO THE SHORELINE RESULTING FROM CLEANUP WILL BE EVALUATED IN

SHORELINE MANAGEMENT
DESIGN

KCC TITLE 25

STATE LAW THE GROWTH MANAGEMENT ACT REQUIRESREQUIRE LOCAL GOVERNMENTSGOVERNMENT TO

CRITICAL AREASAREA DEVELOP REGULATIONSREGULATION TO PROTECT CRITICAL AREASAREA BUT THE CONTENT OF THESE

REGULATIONSREGULATION IS LEFT TO LOCAL GOVERNMENT DISCRETION THESE ORDINANCESORDINANCE ARE NOT
KCC TITLE 21A24

SUBJECT TO STATE APPROVAL THESE WILL BE ADDRESSED AS TO BE CONSIDERED FOR

THE SLIP CERCLA CLEANUP

INTEGRAL CONSULTING INC
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TABLE 62 HABITAT ACRESACRE BY ELEVATION RANGE

HISTORICALLY

HABITAT ELEVATION RANGE

FT MLLW

EXISTINGCONDITIONSCONDITION ACRESACRE

PERMITEDCONDITIONSCONDITION ACRESACRE

ALTERNATIVE ACRESACRE

ALTERNATIVE ACRESACRE

ALTERNATIVE ACRESACRE

ALTERNATIVE ACRESACREUPLAND 12 TO LOBRLPARIAN 12 TO TOP OF BANK 021 021 023 021 020 020

AQUATIC BELOW 12UPPERLRITERTIDALL2TO 033 032 115 081 063 057LOWERLNTERTIDAL4TO4 154 130 113 159 126 129SHALLOW SUBTIDAL 4 TO 10 079 071 115 105 043 042SUBLITTORALDEEPERTHA 071 105 000 000 107 110

TOTAL AQUATIC 338 338 343 346 338 338PROJECT TOTALTOTAL ACREAGE 359 359 366 367 358 358

HISTORIC8LLY PERMITTED CONDITIONSCONDITION INFERRED FROM PERMITTED 1981 DREDGE PRISM AND EXISTING TOPOGRAPHY OUTSIDE OF DREDGE PRISM
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TABLE 63 NET CHANGESCHANGE IN HABITAT ACRESACRE BY ELEVATION RANGE

HABITAT ELEVATION RANGE

FT MLLW

ALTERNATIVE ACRESACRE

ALTERNATIVE ACRESACRE

ALTERNATIVE ACRESACRE

ALTERNATIVE

UPLAND 12 TO TOP OF BANK

ACRESACRERIPARIANL2TOTOPOFBAN 001 000 001 001AQUATIC BELOW 12UPPER INTERTIDAL 12 TO 082 049LOWER INTERTIDAL TO 4 041 005

030 024SHALLOW SUBTIDAL 4 TO 10 035 026

029 026SUBLITTORAL DEEPER THAN 10 071 071

037 037

TOTAL AQUATIC 006 008

036000

039000PROJECT TOTALTOTAL ACREAGE 007 007

NOTESNOTE CHANGESCHANGE IN ACREAGESACREAGE ARE RELATIVE TO EXISTING CONDITIONS
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TABLE 64 SUMMARY OF COMPARATIVE ANALYSIS

EFFECTIVENESSEFFECTIVENESOVERALL PROTECTION PROTECTIVE

OF HUMAN HEALTHAND ENVIRONMENTACHIEVEMENT OF ACHIEVESACHIEVE THE RAORAOSRAO COMPLIESCOMPLIE WITH ARARSSURFACE SEDIMENT PCBCONCENTRATIONSCONCENTRATION WILL BE BELOW THESOS FOLLOWING THE REMOVALACTION COMPLIESCOMPLIE WITH CWA 404 ANDESA REQUIREMENTS EXPANDSEXPANDSHALLOW SUBTIDAL INTERTIDAL ANDTOTAL AQUATIC HABITATLANDFILL DISPOSAL COMPLIESCOMPLIE WITHFEDERAL AND STATE REGULATIONS

COMPLIESCOMPLIE WITH ARARSSURFACE SEDIMENT PCBCONCENTRATIONSCONCENTRATION WILL BE BELOW THESQS FOLLOWING THE REMOVALACTION COMPLIESCOMPLIE WITH CWA 404 ANDESA REQUIREMENTS EXPANDSEXPANDSHALLOW SUBTIDAL INTERTIDAL ANDTOTAL AQUATIC HABITATLANDFILL DISPOSAL COMPLIESCOMPLIE WITHFEDERAL AND STATE REGULATIONS

COMPLIESCOMPLIE WITH ARARSSURFACE SEDIMENT PCBCONCENTRATIONSCONCENTRATION WILL BE BELOW THESOS FOLLOWING THE REMOVALACTION COMPLIESCOMPLIE WITH CWA 404 ANDESA REQUIREMENTS NO NET LOSSLOS OFAQUATIC HABITAT DECREASESDECREASESHALLOW SUBTIDAL AND INTERTIDALHABITAT TO HISTORICALLY PERMITTEDCONDITIONS REQUIRESREQUIRE ARMORING INREMAINING INTERTIDAL AREASAREA WHICHMAY RESULT IN LESSLES DESIRABLESUBSTRATELANDFILL DISPOSAL COMPLIESCOMPLIE WITHFEDERAL AND STATE REGULATIONS

COMPLIESCOMPLIE WITH ARARSSURFACE SEDIMENT PCBCONCENTRATIONSCONCENTRATION WILL BE BELOW THESOS FOLLOWING THE REMOVALACTION COMPLIESCOMPLIE WITH CWA 404 ANDESA REQUIREMENTS NO NET LOSSLOSOF AQUATIC HABITAT DECREASESDECREASESHALLOW SUBTIDAL AND INTERTIDALHABITAT TO HISTORICALLY PERMITTEDCONDITIONS REQUIRESREQUIRE ARMORINGIN REMAINING INTERTIDAL AREASAREAWHICH MAY RESULT IN LESSLESDESIRABLE SUBSTRATELANDFILL DISPOSAL COMPLIESCOMPLIE WITHFEDERAL AND STATE REGULATIONS

INTEGRAL CONSULTING INC

LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREASLIP ENGINEERING EVALUATIONCOSANASJSEVALUATIONCOSANASJ
CRITERION ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVEPROTECTIVE

COMPLIANCE WITHARARSARAR

FEBRUARY 10 2006

PROTECTIVE PROTECTIVE

ACHIEVESACHIEVE THE RAO ACHIEVESACHIEVE THE RAO ACHIEVESACHIEVE THE RAO

REDUCTION OF DOESDOE NOT INCLUDE TREATMENTTOXICITY MOBILITY

OR

VOLUMETHROUGH TREATMENT

DOESDOE NOT INCLUDE TREATMENT DOESDOE NOT INCLUDE TREATMENT

CFL
C

DOESDOE NOT INCLUDE TREATMENT



LOWER DUWARNISH WATERWAY SLIP EARLY ACTION AREA

SLIP ENGINEERING EVALUATIONCOST ANALYSISANALYSI FEBRUARY 10 2006

MOST CONTAMINATED MATERIALWOULD REMAIN IN PLACEEFFECTIVELY CONTAINED BYENGINEERED CAPSCAP CAPSCAPREQUIRE LONGTERM MONITORING

AND POTENTIALLY MAINTENANCE
LOW EROSION POTENTIALHOWEVER CONSEQUENCESCONSEQUENCE OF

CAP EROSION AT

HEAD OF SLIP

COULD BE GREATER THANALTERNATIVESALTERNATIVE OR

4

MONITORING AND PERIODICREVIEWSREVIEW WOULD VERIFY LONGTERMEFFECTIVENESSEFFECTIVENES ANDPERMANENCE LAND USERESTRICTIONSRESTRICTION WOULD MINIMIZEPOTENTIAL FOR CAP DISTURBANCE

SEDIMENTSSEDIMENT WITH THE HIGHESTCONCENTRATIONSCONCENTRATION OFCONTAMINANTSCONTAMINANT WOULD BEPERMANENTLY REMOVEDREMAINING CONTAMINATEDMATERIAL WOULD BE EFFECTIVELYCONTAINED BY ENGINEERED CAPSCAPSCAP REQUIRE LONGTERMMONITORING AND POTENTIALLYMAINTENANCE
LOW EROSION POTENTIAL

MONITORING AND PERIODICREVIEWSREVIEW WOULD VERIFY LONGTERMEFFECTIVENESSEFFECTIVENES ANDPERMANENCE LAND USERESTRICTIONSRESTRICTION WOULD MINIMIZEPOTENTIAL FOR CAP DISTURBANCE

SEDIMENTSSEDIMENT WITH THE HIGHESTCONCENTRATIONSCONCENTRATION OF CONTAMINANTSCONTAMINANTWOULD BE PERMANENTLY REMOVEDADDITIONAL CONTAMINATEDSEDIMENTSSEDIMENT IN THE INNER BERTH AREAWOULD BE REMOVEDREMAINING CONTAMINATED MATERIALWOULD BE EFFECTIVELY CONTAINED BYENGINEERED CAPS CAPSCAP REQUIRELONGTERM MONITORING ANDPOTENTIALLY MAINTENANCE
GREATER EROSION POTENTIAL ANDPOTENTIALLY GREATER CAPMAINTENANCE REQUIREMENTSREQUIREMENT THANALTERNATIVESALTERNATIVE AND DUE TONAVIGATION USES

MONITORING AND PERIODIC REVIEWSREVIEWWOULD VERIFY LONGTERMEFFECTIVENESSEFFECTIVENES AND PERMANENCELAND USE RESTRICTIONSRESTRICTION WOULDMINIMIZE POTENTIAL FOR CAPDISTURBANCE

MOST CONTAMINATED MATERIALWOULD BE PERMANENTLYREMOVED FROM THE SLIP

REMAINING CONTAMINATEDMATERIAL WOULD BE EFFECTIVELYCONTAINED BY ENGINEERED CAPSCAPCAPSCAP REQUIRE LONGTERMMONITORING AND POTENTIALLYMAINTENANCE
GREATER EROSION POTENTIAL THANALTERNATIVESALTERNATIVE AND DUE TONAVIGATION USES

POTENTIALLY LESSLES CAPMAINTENANCE REQUIREMENTSREQUIREMENTTHAN ALTERNATIVE SINCEBACKFILL IN MANY AREASAREA WOULD

NOT BE CONSIDERED CAP

MONITORING AND PERIODICREVIEWSREVIEW WOULD VERIFY LONGTERMEFFECTIVENESSEFFECTIVENES AND PERMANENCELAND USE RESTRICTIONSRESTRICTION WOULDMINIMIZE POTENTIAL FOR CAPDISTURBANCE

C
CN
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TABLE 64 CONTINUED SUMMARY OF COMPARATIVE ANALYSIS

LONGTERMEFFECTIVENESSEFFECTIVENES ANDPERMANENCE
CRITERION ALTERNATIVE ALTERNATIVE ALTERNATIVE ALTERNATIVEEFFECTIVE AND PERMANENT EFFECTIVE AND PERMANENT EFFECTIVE AND PERMANENT EFFECTIVE AND PERMANENT
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TABLE 64 CONTINUED SUMMARY OF COMPARATIVE ANALYSIS

CRITERIONSHORTTERMEFFECTIVENESSEFFECTIVENES

ALTERNATIVEACHIEVESACHIEVE RAOSRAO IMMEDIATELYFOLLOWING CONSTRUCTION NOSIGNIFICANT RISKSRISK TO

WORKERSWORKER OR

THE COMMUNITYLIMITED EXCAVATION 8100 CYMOST EXCAVATION WOULD BECOMPLETED INTHEDRY ANDSURROUNDING AREASAREA WOULD BECAPPED LOW POTENTIAL FOR

WATER QUALITY IMPACTSIMPACT ORRELEASESRELEASE OF

MATERIAL INTOSURROUNDING AREASSHORTTERM IMPACTSIMPACT TO WATERQUALITY WOULD BE MANAGEDTHROUGH ENGINEERING CONTROLSCONTROLAND BMPS

ALTERNATIVEACHIEVESACHIEVE RAOSRAO IMMEDIATELYFOLLOWING CONSTRUCTION NOSIGNIFICANT RISKSRISK TO

WORKERSWORKER OR

THE COMMUNITYLIMITED EXCAVATION ANDDREDGING 14000 CY ROUGHLYTWOTHIRDSTWOTHIRD OF THE MATERIAL WOULD

BE

EXCAVATED INTHEDRY ANDAREASAREA SURROUNDING ALLEXCAVATION OR

DREDGING WOULD

BE CAPPED LOW POTENTIAL FORWATER QUALITY IMPACTSIMPACT ORRELEASESRELEASE OF MATERIAL INTOSURROUNDING AREASSHORTTERM IMPACTSIMPACT TO WATERQUALITY WOULD BE MANAGEDTHROUGH ENGINEERING CONTROLSCONTROL

AND BMPS

ALTERNATIVEACHIEVESACHIEVE RAOSRAO IMMEDIATELYFOLLOWING CONSTRUCTION NOSIGNIFICANT RISKSRISK TO

WORKERSWORKER OR

THE COMMUNITYSUBSTANTIAL AMOUNT OFEXCAVATION AND DREDGING27000 CY DREDGING WOULDEXTEND TO REMOVAL AREABOUNDARIES POTENTIAL RELEASESRELEASE

OF MATERIAL INTO SURROUNDINGAREASAREA WOULD BE MINIMIZEDTHROUGH BMPSBMP AND MANAGEDWITH CONTINGENCY ACTIONSSOME POTENTIAL NEED FOREXTENSION OF INWATER WORKPERIOD TO COMPLETE IN ONECONSTRUCTION SEASON THISTHIWOULD BE

COORDINATED WITHAGENCIESSHORTTERM IMPACTSIMPACT TO WATERQUALITY WOULD BE MANAGEDTHROUGH ENGINEERING CONTROLSCONTROLAND BMPS SHORTTERM IMPACTSIMPACT

TO WATER QUALITY WOULD BE OFGREATER DURATION AS

COMPARED

TO

ALTERNATIVESALTERNATIVE AND 2

ALTERNATIVEACHIEVESACHIEVE RAOSRAO IMMEDIATELYFOLLOWING CONSTRUCTION NO SIGNIFICANT

RISKSRISK TO WORKERSWORKER OR

THE COMMUNITYGREATEST AMOUNT OF EXCAVATION ANDDREDGING 40000 CY DREDGING WOULDEXTEND TO REMOVAL AREA BOUNDARIESPOTENTIAL RELEASESRELEASE OF MATERIAL INTOSURROUNDING AREASAREA WOULD BEMINIMIZED THROUGH BMPSBMP ANDMANAGED WITH CONTINGENCY ACTIONSSOME POTENTIAL NEED FOR EXTENSION OFINWATER WORK PERIOD TO COMPLETE IN

ONE

CONSTRUCTION SEASON THISTHI WOULD

BE COORDINATED WITH AGENCIESSHORTTERM IMPACTSIMPACT TO WATER QUALITYWOULD BE MANAGED THROUGHENGINEERING CONTROLSCONTROL AND BMPSSHORTTERM IMPACTSIMPACT TO WATER QUALITYWOULD BE OF GREATEST DURATION

CN
CN
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TABLE 64 CONTINUED SUMMARY OF COMPARATIVE ANALYSIS

FEBRUARY 10 2006

CRITERION ALTERNATIVE ALTERNATIVE ALTERNATIVEIMPIEMENTABILITYTECHNICAL FEASIBILITY READILY AND RELIABLYIMPLEMENTED READILY AND RELIABLYIMPLEMENTED READILY AND RELIABLYIMPLEMENTEDACTIONSACTION IN THE INNER BERTH AREAWOULD REQUIRE SPECIALCONSIDERATION OF DESIGNMONITORING ARID CONSTRUCTIONELEMENTSELEMENT TO ATTAIN SQS IN THEINNER BERTH REMOVE SEDIMENTSSEDIMENTUNDER THE PIER AND CAP UNDERTHE PIERSIMILAR CARE IN DESIGNMONITORING AND CONSTRUCTIONWOULD BE NEEDED TO ADDRESSADDRESPOTENTIAL

READILY AND RELIABLY IMPLEMENTEDACTIONSACTION RI

THE INNER BERTH AREA WOULDREQUIRE SPECIAL CONSIDERATION OFDESIGN MONITORING AND CONSTRUCTIONELEMENTSELEMENT TO ATTAIN SQS IN THE INNERBERTH REMOVE SEDIMENTSSEDIMENT UNDER THEPIER AND CAP UNDER THE PIERSIMILAR CARE IN DESIGN MONITORINGAND CONSTRUCTION WOULD BE NEEDED TOADDRESSADDRES POTENTIAL FUGITIVE DREDGINGRESIDUALSRESIDUAL AFFECTING SURROUNDING AREAS

FUGITIVE DREDGINGRESIDUALSRESIDUAL AFFECTING SURROUNDINGAREASAVAILABILITY SERVICESSERVICE EQUIPMENT ANDMATERIALSMATERIAL READILY AVAILABLE SERVICESSERVICE EQUIPMENT ANDMATERIALSMATERIAL READILY AVAILABLE SERVICESSERVICE EQUIPMENT ANDMATERIALSMATERIAL READILY AVAILABLE SERVICESSERVICE EQUIPMENT AND MATERIALSMATERIALREADILY AVAILABLEADMINISTRATIVE CITY PURCHASE OF LAND IS CITY PURCHASE OF LAND IS THE WORK WILL BEFEASIBILITY FEASIBLE FEASIBLE COMPLETED ONLAND OWNED MARINE

THE WORK WILL BE COMPLETED ON

LAND

THE WORK WILL BE COMPLETED ONLAND OWNED BY THE CITY FIRSTSOUTH PROPERTIESPROPERTIE ANDPOTENTIALLY THE BOEINGCOMPANY ACCESSACCESAGREEMENTSAGREEMENT ARE ANTICIPATED TO

BE REQUIRED FOR THE WORKINSTITUTIONAL CONTROLSCONTROL AREREQUIRED TO PROTECT THE CAPINCLUDING DEED RESTRICTIONSRESTRICTION IF

THE WORK WILL BE COMPLETED ONLAND OWNED BY THE CITY FIRSTSOUTH PROPERTIESPROPERTIE ANDPOTENTIALLY THE BOEINGCOMPANY ACCESSACCES AGREEMENTSAGREEMENTARE ANTICIPATED TO BE REQUIRED

FOR THE WORKINSTITUTIONAL CONTROLSCONTROL AREREQUIRED TO PROTECT THE CAPINCLUDING DEED RESTRICTIONSRESTRICTION IF THE

CROWLEYSERVICESSERVICE FIRST SOUTHPROPERTIESPROPERTIE AND POTENTIALLY THEBOEING COMPANY ACCESSACCESAGREEMENTSAGREEMENT ARE ANTICIPATED TO

BE REQUIRED FOR THE WORKINSTITUTIONAL CONTROLSCONTROL AREREQUIRED TO PROTECT THE CAPINCLUDING DEED RESTRICTIONSRESTRICTION IF THEPROPERTY IS SOLD

OWNED BY CROWLEY MARINE SERVICESSERVICEFIRST SOUTH PROPERTIESPROPERTIE AND POTENTIALLYTHE BOEING COMPANY ACCESSACCESAGREEMENTSAGREEMENT ARE ANTICIPATED TO BEREQUIRED FOR THE WORKINSTITUTIONAL CONTROLSCONTROL ARE REQUIRED TOPROTECT THE CAP INCLUDING DEEDRESTRICTIONSRESTRICTION IF THE PROPERTY IS SOLD

THE PROPERTY IS SOLD PROPERTY IS SOLDTOTAL COST1 6000000 6900000 8700000 11200000NOTESNOTE MET PRESENT VALUE ANALYSISANALYSI BASED ON

2007 YEAR AND 5 NET DISCOUNT RATE LONGTERM MONITORING COSTSCOST BASED ON SEVEN EVENTSEVENT OVER 30 YEARS MAINTENANCECOSTSCOST BASED ON

ASSUMED CAP REPAIRSREPAIR ASSOCIATED WITH EROSION POTENTIALCOSTSCOST FOR ALTERNATIVESALTERNATIVE AND INCUDE COST OF LAND ACQUISITION FOR IMPLEMENTATIONINTEGRAL CONSULTING INC
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